Objective: To determine the source localization(s) of the midlatency auditory magnetic response M50, the equivalent of the P50 potential, a sleep state-dependent waveform known to habituate to repetitive stimulation. Methods: We used a paired stimulus paradigm at interstimulus intervals of 250, 500 and 1000 ms, and magnetoencephalographic (MEG) recordings were subjected to computational methods for current density reconstruction, blind source separation, time-frequency analysis, and data visualization to characterize evoked dynamics. Results: Each subject showed localization of a source for primary auditory evoked responses in the region of the auditory cortex, usually at a 20-30 ms latency. However, responses at 40-70 ms latency that also decreased following the second stimulus of a pair were not localizable to the auditory cortex, rather showing multiple sources usually including the frontal lobes.
Introduction
Early electroencephalographic (EEG) work based on topographical studies of human auditory evoked potentials concluded that auditory evoked potentials in the 20-60 ms latency range were generated in the posterior temporal lobe (Vaughan and Ritter, 1970; Wood and Wolpaw, 1982) , however, other workers found the P50 potential still to be present after bilateral lesions of the temporal lobe (Woods et al., 1984) . Another study concluded that the source for the P50 potential was indeed the temporal lobe, but could not exclude the contribution of other sources (Reite et al., 1988) . Some studies that reported cortical localization used inappropriate parameters such as 50-100 ms stimuli that outlasted the initial response (Godey et al., 2001; Onitsuka et al., 2003) , or stimulation at too high a frequency (Makela et al., 1994; Yoshiura et al., 1995) , which leads to habituation of the P50 potential (Erwin and Buchwald, 1986b) . Perhaps the most telling early study involved surface and depth recordings in human subjects (Goff et al., 1980) . Depth recording electrodes passing vertically and medially to the primary auditory cortex on the superior temporal gyrus failed to find a reversal across the Sylvian fissure, as did electrodes passing along the long axis of the temporal lobe from the occipital cortex to the tip of the temporal lobe. These authors concluded that their data ''failed to select from the two theories'' on the origin of this potential (Goff et al., 1980) 
